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Abstract

Background: Minimally invasive techniques such as Transumbilical Multiport Splenectomy (TUMPS)
have begun to take the place of laparoscopy, which is the gold standard for splenectomy. Accessory
Spleen (AcS) is an important cause of relapse after surgery for Benign Hematologic Diseases (BHD). We
aimed to compare both techniques in the detection of AcS.
Methods: 46 patients who underwent either laparoscopic surgery or TUMPS for BHD were included in
the study. The perisplenic area, greater omentum, tail of the pancreas, and splenic ligaments were
routinely checked for AcS in both techniques in all patients.
Results: 27 (59%) patients underwent TUMPS and 19 (41%) underwent laparoscopic splenectomy.
Patients were followed up for an average of 42 months. In total, 13 cases of AcS were detected in 11
(23.9%) of the 46 patients. The locations of AcS were the splenic hilum (n=5, 38.4%), the lower pole of
the spleen (n=3, 23%), the gastrosplenic ligament (n=2, 15.3%), the omentum majus (n=1, 7.6%), the
gastrocolic ligament (n=1, 7.6%) and the tail of the pancreas (n=1, 7.6%). There was no statistically
significant difference between the two groups in terms of hospitalisation (p=0.178), operation time
(p=0.342), bleeding (p=0.076) and VAS pain score (p=0.718).
Conclusion: Exploration using TUMPS by experienced surgeons reveals similar results in the detection
of AcS.
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Introduction
A missed Accessory Spleen (AcS) in hematologic operations
can cause recurrence of Benign Hematologic Disease (BHD)
after splenectomy [1]. In the normal population, the incidence
of AcS is 10%, but in patients with BHD, it may be as high as
30% [2-4]. Based on the literature, a consensus has not been
reached regarding the best method for the detection of AcS [1].
Preoperative diagnostic methods such as Computed
Tomography (CT), Magnetic Resonance Imaging (MRI),
Nuclear Scintigraphy (SC) and Ultrasonography (USG) may be
beneficial for detecting accessory spleens [5]. CT of the

abdomen and pelvis has been argued to be an accurate method
for detecting AcS preoperatively [5,6]. Some authors reported
that exploratory laparoscopy was superior to preoperative CT
scanning [7,8]. It was also found that there was no difference
between Laparoscopic Splenectomy (LS) and Open
Splenectomy (OS) with respect to identification rates of AcS
[9,10]. Nowadays, LS has become the standard operative
technique for managing various BHDs of the spleen [11,12].
Transumbilical Multiport single-site Laparoscopic
Splenectomy (TUMPS), as a minimally invasive technique was
introduced and has been widely accepted by surgeons in the
last decade. No studies have evaluated the efficacy of TUMPS
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in detecting AcS. The aim of this study was to compare the
capability of both laparoscopic techniques for AcS detection.

Materials and Methods

Patients
In this retrospective study, 46 patients underwent either LS or
TUMPS because of BHD between Jul 2009 and Jan 2015.
Patients who underwent laparoscopic surgery for traumatic
splenic injury and splenic malignancy and those with a Body
Mass Index (BMI) higher than 40 kg/m2 were excluded from
the study. The BHD group consisted of patients with medically
refractory chronic Immune Thrombocytopenic Purpura (ITP),
Hereditary Spherocytosis (HS) and Autoimmune Haemolytic
Anaemia (AHA). The study was approved by the ethics
committee of Goztepe Education and Research Hospital.
Written informed consent was obtained from each patient prior
to surgery. The study met the requirements of the Declaration
of Helsinki. Pneumococcus (Pneumovax 23, Merck and Co.,
Inc. White house Station, NJ, USA) and Haemophilus
influenza type B (Hiberix, GlaxoSmithKline) vaccines were
administered to all patients at least two weeks before surgery.
Platelet counts were under the 50,000 /mm3 in all patients. The
risk of operative bleeding was reduced with intravenous (IV)
prednisolone (1 mg/kg) and IV immunoglobulin (Ig) G (1 g/
kg). Preoperatively, contrast-enhanced CT of the abdomen and
pelvis, SC of the spleen, and abdominal USG evaluations were
performed on all patients to evaluate for concomitant AcS.
First-generation cephalosporin was administered IV within 1 h
of beginning surgery. Two laparoscopic groups were compared
in terms of operation time, length of hospitalization, operative
blood loss, and visual analog scale (VAS) pain scores. The
patients were followed up together in the haematology clinic 1,
6, and 12 months postoperatively.

Operative technique
Patients were placed in the right lateral decubitus position with
the left flank elevated 45 degrees on a gel cushion. The
operation table was tilted to the right side completely to obtain
an 80-90 degrees right lateral decubitus position.

In the TUMPS group, a 25 mm vertical skin incision was made
within the umbilical pit (Figures 1A and 2), and a skin flap was
created by detaching the subcutaneous fat towards the left
superolateral direction about 3 cm from the umbilicus (Figure
1B). Pneumoperitoneum was established to 12 mm Hg through
a veress needle. Subsequently, a 10 mm trocar was introduced
in the middle of the incision. After exploration of the
abdominal cavity, additional 10 mm and 5 mm trocars were
introduced from the left lateral and superior sides, respectively;
each was 3 cm distant from the first trocar, thus constituting
the working triangle (Figure 1C). Placing these trocars apart in
this way reduces contact between instruments. A complete
exploration for accessory splenic tissue was performed,
followed by standard dissection techniques for laparoscopic
splenectomy. The spleen was retracted medially and
diaphragmatic attachments were freed from the lower pole to

the upper using a LigaSureTM Vessel Sealing System
(Valleylab, Boulder, Co, USA), harmonic scalpel (Harmonic
Ace, Ethicon Endo Surgery) and hook dissector.

The superior attachments were left uncut to keep the spleen
suspended. The splenocolic ligament was then dissected to
liberate the lower pole. The spleen was retracted
superolaterally by keeping the residual part of the splenocolic
ligament. This maneuver facilitates the exposition of the hilum.

The dissection proceeded by using LigaSureTM from the hilus
to the upper pole. The splenic artery and vein were ligated
twice and transected. The next step was the ligation of the short
vessels of the stomach and mobilization of the gastrosplenic
ligament through the splenic hilum.

Figure 1. (A) Vertical skin incision within umbilical pit; (B) Skin flap
for trocars; (C) Trocar positions and working triangle; (D) Endobag
replacement to extract the morcallated spleen.

The division of short gastric vessels was performed using a
LigaSureTM and Harmonic AceTM, especially in the narrow
plane between the stomach and upper splenic pole. After
complete splenic mobilization and haemostasis, the scope was
moved into the left lateral trocar, and the midline trocar was
removed and substituted by a 15 mm endobag (Endocatch II,
Covidien, Mansfield, MA) (Figure 1D). The spleen was placed
into the endobag, morcellated carefully through the umbilical
incision, and extracted.

The AcS was extracted with another endobag. The trocars were
removed, the abdomen was desufflated, and all facial openings
were re-approximated and the skin was closed. In all cases,
only conventional laparoscopic instruments were used.

In the standard LS group, splenectomies were performed using
the classic technique with four trocars. The same dissection
techniques were used in this group.

Statistical analysis
Statistical analyses were performed using the statistical
package SPSS 17 (SPSS, Chicago, IL, USA). Differences
between variables were compared using the non-parametric
Mann-Whitney U-test and the Chi-square test. Results were
considered statistically significant when the two-tailed P value
was less than 0.05.
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Figure 2. Demonstration of skin incision, trocar placements and
working triangle (colour yellow).

Results
The patients consisted of 28 women and 18 men with a mean
age of 56 y (range, 21-69 y). The mean follow-up time was 42
months (range, 21-57 months). The diagnoses were ITP in 43
(93%) patients, HS in two (4%) patients and AHA in one (2%)
patient, respectively. The mean splenic weight was 426 g
(range, 330-660 g) in the TUMPS group and 440 g (range,
300-590 g) in the LS group. Extra trocars were used for three
patients in the TUMPS group (Table 1). There was no need for
conversion to OS. There were no statistically significant
differences between the two groups regarding hospitalization
(p=0.178), operation time (p=0.342), intraoperative bleeding
(p=0.076) and VAS pain score (p=0.718) (Table 2).

27 (59%) patients underwent TUMPS and 19 (41%) underwent
LS. In total, 13 cases of AcS were detected intra-operatively in
11 of the 46 patients (23.9%); six AcS in the LS group and
seven in the TUMPS group. AcS was found twice in two
different patients (patient 4 and 6) (p>0.05). AcS was detected
in five (10.7%) patients preoperatively, all of which were
detected using CT. AcS was observed in three patients using
SC, and in only one patient with USG. The sensitivity of CT,
SC, and USG in the evaluation of AcS was 45.4%, 27.2% and
9%, respectively (Table 3).

The locations of AcS were the splenic hilum (n=5, 38.4%), the
lower pole of the spleen (n=3, 23%), the gastrosplenic ligament
(n=2, 15.3%), the omentum majus (n=1, 7.6%), the gastrocolic
ligament (n=1, 7.6%), and the tail of the pancreas (n=1, 7.6%).
The mean size of AcS was 9 mm (range, 5-20 mm).

Relapse of underlying BHD developed in three of these eleven
patients (patient 5, 8, and 11), one in the LS group and two in
the TUMPS group, which was not statistically significant. No
AcS was detected postoperatively using USG, SC or CT
evaluations in these patients with relapse (Table 4).

The platelet counts increased to >100,000/mm3 in all patients
immediately after surgery. Despite the disappearance of steroid
requirements, two patients had severe thrombocytopenia
secondary to viral infections at 6 and 9 months postoperatively,
which resolved with medical treatment.

Table 1. Demographic information’s of patients (ITP: Immune
thrombocytopenic purpura, HS: Hereditary spherocytosis, AHA:
Autoimmune haemolytic anaemia).

Sex (female/male) 28/18

Age (y) 56 (21-69)

Diagnosis 43 ITP, 2 HS, 1 AHA

Splenic weight (gm) TUMPS 426 (330-660), LS 440 (300-590)

Extratrocar need 3 patients

Follow up time (month) 42 (21-57)

Table 2. Comparison of two groups for hospitalisation, operation
time, blood loss and VAS pain score.

 Mean Min-Max

Hospitalisation (d) 2, 08 (p=0.178) 42742

Operation time (min) 97, 6 (p=0.342) 60-170

Blood loss (ml) 108, 1 (p=0.076) 20-480

VAS-pain score 8, 5 (p=0.718) 42926

Table 3. Preoperative and intraoperative detection rates of AcS in
groups (CT: Computed tomography, USG: Ultrasonography, SC:
Nuclear scintigraphy).

Type of surgery Numbers of AcS

Detected preoperatively Detected intraoperatively

CT USG SC

LS (n=19) 3 0 1 6 (46, 2%) p>0.05

TUMPS (n=27) 2 1 2 7 (53, 8%) p>0.05

Total 5 1 3 13

Table 4. The underlying disease; localization sites, sizes and numbers of AcS; preoperative diagnostic tools; extra trocar need and relapse of the
underlying disease.

Patient
number

Diagnosis Localisation Size

(mm)

Type of surgery No of

AcS

Preoperative diagnosis with Extratrocar
need

Relapse of
disease 
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1 ITP Lower pole of spleen 11 LS 1 CT+SC - -

2 ITP Splenic hilum 8 LS 1 CT - -

3 ITP Gastrosplenic ligament 25 LS 1 CT+SC + -

4 ITP Splenic hilum, Tail of pancreas 42894 LS 2 - - -

5 ITP Gastrosplenic ligament 4 LS 1 - - +

6 ITP Lower pole of spleen, Splenic hilum 42862 TUMPS 2 - - -

7 ITP Gastrocolic ligament (near to
splenic flexura)

5 TUMPS 1 - - -

8 ITP Splenic hilum 5 TUMPS 1 CT + +

9 ITP Splenic hilum 8 TUMPS 1 - - -

10 HS Lower pole of spleen 20 TUMPS 1 CT+SC+USG - -

11 IHA Omentum majus 6 TUMPS 1 - + +

Discussion
The laparoscopic approach for splenectomy has been proven as
superior to OS with less blood loss and shorter hospitalization.
Bowel function returns faster and there is also decreased
narcotic drug requirement for postoperative pain [13]. Recent
studies have shown that the Single Incision (SI) technique has
less scar formation, less postoperative pain and more patient
satisfaction compared with LS, which is why surgeons are
trying to move on to minimally invasive modalities [13,14].
With TUMPS, we reduce the cost of surgery by using
conventional laparoscopic instruments. This approach
eliminates the training curve for novel specific articulating
instruments. The surgeon also gains an adequate working
triangle, which is not possible in the classic SI technique.
Operative procedures, operative difficulties, operating time,
blood loss, and other parameters have been compared between
standard LS and SI techniques. Fan Ying et al. reported that the
operation time and duration of hospitalization were equal in
both groups. Mortality, morbidity and operating costs were also
found as similar. Less postoperative pain was determined in SI
group but this was not statistically significant [15]. Bayraktar
et al. compared operation time, total blood loss, hospital stay,
postoperative pain, and patient satisfaction between the two
groups and found no statistically significant differences [16].
Gkegkes et al. performed a systematic search on PubMed and
Scopus databases to investigate the existence of clinical
evidence of the SI technique used in splenectomy. Less
morbidity, shorter hospitalization, and good cosmetic outcomes
were found as benefits of this technique [17]. Our study is the
first in the literature to compare standard LS with TUMPS for
the detection of AcS and we found that the results regarding
hospitalization time, operation time, total blood loss, and VAS
pain scores were similar.

The most common indication for elective splenectomy in
medically refractory cases is ITP. In our study, 43 (93%)
patients underwent surgery because of ITP. The presence of
missed AcS in previous splenectomy is the major cause of
BHD relapse. The incidence of AcS detected in splenectomy

was reported as 5%-44% in different studies [18]. In a
multicentre study, 309 patients underwent LS for hematologic
diseases and AcS were found in 25 (8%) patients [19].
Habermalz et al. detected similar rates of AcS in both LS and
OS [20]. On the other hand, in an autopsy series of 720 patients
with no history of hematologic diseases, 54 cases AcS were
found incidentally in 48 (6.7%) cadavers [21]. In our study, six
AcS were detected in the LS group and seven in the TUMPS
group (p>0.05). The incidence of AcS was found as 23.9%,
which is in line with the literature.

Splenectomy mostly treats the underlying BHD. However, the
presence of missed AcS is very important and reported as a
cause of recurrent or unresolved disease [6,22]. Remission
rates reach up to 84% in long-term follow-up and relapse may
be seen in nearly 20% of patients after splenectomy [23,24].
This emphasizes the importance of missed AcS in treatment
failure. Authors have recently focused on the detection of AcS
and studies with larger numbers of patients are required.
Intraoperative failure to identify AcS and spilling and
subsequent hypertrophy of splenic tissue after the prior
operation are the reasons for relapse [16,25,26].
Thrombocytopenia reveals recurrence in this case, which
indicates scintigraphic evaluation [6,16]. In a study by Gigot et
al. the presence of remaining splenic tissue was proved
scintigraphically in 9 (50%) patients. Interestingly, CT scans
revealed the presence of the splenic tissue in only 5% of cases.
Despite this, only 3 (16%) patients from this group manifested
clinical thrombocytopenia. Stanek et al. reported the recurrence
of ITP in 3 (9%) patients. In those cases, the presence of
splenic tissue was proved scintigraphically [7]. In our study,
relapse was observed in three (6.5%) patients; AcS in the prior
operation was isolated in each but relapse could not be
prevented. No residual splenic tissue or AcS was detected on
USG, SC, or CT postoperatively. The rates of relapse could not
be compared between the groups due to the scarcity of cases.

The usual locations of AcS are the hilum of the spleen, the
vascular pedicle of the spleen, retroperitoneally around the tail
of the pancreas, the greater omentum along with the greater
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curvature of the stomach, the mesentery of the intestine, the
left broad ligament in women, the pouch of Douglas, and the
left testis [3]. Recent reports described that the majority of AcS
detected during surgery was located in the left upper quadrant
and therefore laid within the operating field [3,16,22].
Consequently, this area should be investigated thoroughly
during surgery. A specific search for AcS was recommended
because it was reported that at least 15% of all AcS were found
outside the splenic area [15]. In our study, 5 (39%) of the 13
AcS were found in the splenic hilum and 3 (23%) were in the
lower pole of the spleen. The detection rate in the left upper
quadrant was 92%. As the experience of surgeons with
laparoscopic instruments increases, AcS can be easily detected
with a meticulous approach. AcS detection rates with TUMPS
have not been reported previously in the literature. In our
study, the rate of detected AcS in the TUMPS group was
25.9% (7 in 27 patients) and 31.6% (6 in 19 patients) in the LS
group. The rate of AcS in the LS group is similar to the
literature.

It should also be noted that performing a more careful
exploration has an important role in determining AcS. The
laparoscopic approach has the advantage of magnified access
to the perisplenic regions, lesser sac, and tail of the pancreas
[20].

In our study, all AcS that were reported in preoperative
investigations could be detected intraoperatively. LS and
TUMPS were both found to detect or accurately exclude the
presence of AcS. There was no statistically significant
difference between the two groups in evaluating AcS.

Conclusion
LS have become the gold standard in medically refractory
BHD and TUMPS is a good alternative. TUMPS can be used
with cheaper classic instruments because current single-site
laparoscopic tools are more expensive and may not be
available in each operating room. Performing a more careful
exploration has an important role in determining missed AcS
and it can be achieved using either laparoscopic method in
experienced hands. We suggest that LS and TUMPS are
similarly effective in the detection of AcS.
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